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Finish review © Fag question Select one: 


(Sera recor) LDL <20 mmol/l. * 


45% reduction in LDL value from baseline X 


LDL<18 v 


mmol/L Rose Wang (ID:113212) this answer is correct. 


Patients with atherosclerotic cardiovascular disease, which includes patients who have 
had a myocardial infarction, should target an LDL of <1.8 mmol/L. 


LDL <2.5 mmol/L and a >50% reduction from baseline * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To determine target lipid levels post-myocardial infarction (MI). 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 

The latest Canadian Cardiovascular Society guidelines recommend an LDL target of <1.8 mmol/L for patients 
with atherosclerotic cardiovascular disease (ASCVD). This includes patients who have had a myocardial 
infarction or ACS, patients with stable angina, patients who have had a stroke or transient ischemic attack, 
patients with peripheral artery disease, and patients with abdominal aortic aneurysm, 


RATIONALE: 
Correct Answer: 


© LDL <1.8 mmol/L - Patients with atherosclerotic cardiovascular disease, which includes patients who 
have had a myocardial infarction, should target an LDL of <1.8 mmol/L. 


Incorrect Answers: 


e LDL <2.0 mmol/L - Patients with atherosclerotic cardiovascular disease, which includes patients who 
have had a myocardial infarction, should target an LDL of <1.8 mmol/L. 


e 45% reduction in LDL value from baseline - Patients with atherosclerotic cardiovascular disease, 
which includes patients who have had a myocardial infarction, should target an LDL of <1.8 mmol/L. 


* LDL <2.5 mmol/L and a >50% reduction from baseline - Patients with atherosclerotic cardiovascular 
disease, which includes patients who have had a myocardial infarction, should target an LDL of <1.8 
mmol/L. 


TAKEAWAY/KEY POINTS: 


Patients with atherosclerotic cardiovascular disease, which includes patients who have had a myocardial 
infarction, should target an LDL of <1.8 mmol/L. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Chaicac Ottawa ON: Canadian Dharmaricte Aceaciatinn httne //murvty ra 


Question #: 12 


[2] Pearson GJ et al. 2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia 
for the Prevention of Cardiovascular Disease in Adults. Canadian Journal of Cardiology. 2021;37(8):1129-1150. 
doi https://doi.org/10.1016/}.jca.2021.03.016. 


The correct answer is: LDL <1.8 mmol/L 


You are a pharmacist working at a family health team and a physician would like you to counsel TY, a 
57-year-old female newly diagnosed with stable angina on her medications. TY has been experiencing 
chest pain and nausea while exercising. Her physician performed an ECG and saw no abnormalities. 
Her bloodwork revealed an LDL of 3.1 mmol/L, potassium 3.7 mmol/L (normal: 3.5 - 5.1 mmol/L), A1C 
5.3%, and no elevations in troponin. Her echocardiogram revealed no left ventricular dysfunction. 
TV's other medical conditions include hypertensio mia and hypothyroidism. Her current 
medications include hydrochlorothiazide 25 mg daily, ramipril 2.5 mg daily, ASA 81 mg daily, 
levothyroxine 112 mcg daily, and atorvastatin 40 mg daily. TY has no allergies, does not smoke, and 
has 3 alcoholic drinks per week. Her physician initiated her on metoprolol 25 mg BID and 
nitroglycerin spray 0.4 mg SL PRN to manage her anginal symptoms. 


Which of the following counselling points for nitroglycerin SL spray is NOT correct? 


Select one: 
Shake the v 
container well Rose Wang (ID: 113212) this answer is correct. Nitroglycerin spray should 
before not be shaken prior to administration. This can cause bubbles to form which 
admiratia can result in incomplete dose delivery. 


Advise patient to sit down before administration * 
Nitroglycerin spray may be administered every 5 minutes for up to 3 doses ¥ 
Prime the container before administering for the first time X% 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To understand pharmacologic treatments used for stable angina. 


BACKGROUND: 


Medications used to manage symptoms of stable angina and improve quality of life include beta-blockers, 
calcium channel blockers, and nitrates. Beta-blockers, calcium channel blockers and long-acting nitrates are 
used to prevent anginal symptoms while short-acting nitrates are used for acute relief of symptoms. 


Short-acting nitrates include nitroglycerin sublingual spray and sublingual tablets. Nitroglycerin spray is 
administered onto or under the tongue and the dose may be repeated every 5 minutes for up to 3 doses. 
The container must be primed before administering for the first time by releasing four sprays into the air. The 
container should not be shaken prior to administration since this can cause bubbles to form which can result 
in the delivery of an incomplete dose. Possible side effects of nitrates include headache and syncope. Patients 
should be counselled to sit down prior to administration of sublingual nitroglycerin to avoid syncope. If the 
container has not been used for more than 14 days, it should be re-primed by releasing 1 spray into the air. 


RATIONALE: 
Correct Answer: 


* Shake the container well before administration - Nitroglycerin spray should not be shaken prior to 
administration. This can cause bubbles to form which can result in incomplete dose delivery. 


Incorrect Answers: 


Advise patient to sit down before administration - Patients should sit before administering 
nitroglycerin to prevent syncope. 


Nitroglycerin spray may be administered every 5 minutes for up to 3 doses - Nitroalycerin spray 
should be administered on or under the tongue at intervals of 5 minutes for up to 3 doses. 


Prime the container before administering for the first time - Nitroglycerin spray must be primed 
before administering for the first time by releasing four sprays into the air. 


TAKEAWAY/KEY POINTS: 


Nitroglycerin spray is administered every 5 minutes for up to 3 doses. The container must be primed before 
administering for the first time and the container should not be shaken prior to administration. Patients 
should be counselled to sit down prior to administration of sublingual nitroglycerin to avoid syncope. 


REFERENCE: 


[1] Sanofi-aventis Canada Inc. NITROLINGUAL® PUMPSPRAY (Nitroglycerin Sublingual Spray). 
https://odf.hres.ca/dpd_pm/00061931.PDF 

[2] Froeschl, M. Stable Angina. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://mynxtx.ca. 


Question #: 13 


1D: 52673 
Corect 


Hag 


The correct answer is: Shake the container well before administration 


MG is a 58-year-old female presenting to the emergency room following an episode of chest pain 

ng approximately 30 minutes. MG also reports experiencing nausea and shortness of breath. MG 
is diagnosed with unstable angina. MG does not have a family history of cardiovascular disease, she 
does not smoke, and she does not drink alcohol. MG's medical conditions include dyslipidemia and 
osteoarthritis. Her current medications are atorvastatin 10 mg daily and acetaminophen 1000 mg 
Q8H PRN. MG's physician has assessed her to be a low-risk patient with unstable angina and will be 
treated with medical management. 


Which of the following medications would be the LEAST appropriate for MG at this time? 


Select one: 

ASA X 

Eptifibatide v s 
Rose Wang (ID:113212) this answer is correct. Glycoprotein IIb/IIIa (GP IIb/IIIa) 
inhibitors are not typically used in low-risk patients undergoing medical management 
due to an increased risk of bleeding without sufficient benefit. 

Clopidogrel 3 

Enoxaparin X 


(Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To understand medical management of patients with unstable angina or NSTEMI. 


BACKGROUND: 


Treatment strategies for patients with non-ST elevation myocardial infarction (NSTEMI) and unstable angina 
(UA) differ based on whether the patient is considered high-risk. Patients with NSTEMI/UA are considered 
high-risk if presenting with positive cardiac enzymes, ST segment changes, Thrombolysis in Myocardial 
Infarction (TIMI) risk score greater than or equal to 3, recurrent ischemia, heart failure, hemodynamic 
instability, sustained ventricular tachycardia, or have had prior coronary artery bypass grafting (CABG) or 
percutaneous coronary intervention (PCI). High-risk patients are managed with an invasive strategy (e.g. PCI). 
Patients who are not high-risk may be managed with medical treatment alone. 


Medical management of NSTEMI or UA involves administration of ASA, a P2Y12 inhibitor, and an 
anticoagulant (usually enoxaparin or fondaparinux). These patients should also be initiated on an 
angiotensin-converting enzyme (ACE) inhibitor, a beta-blocker, and antianginal medications should be 
optimized. 

Glycoprotein IIb/llla (GP IIb/Illa) inhibitors (e.g. eptifibatide or tirofiban) are a class of intravenous antiplatelet 
agents that interfere with the process of platelet aggregation. These agents are not typically used in low-risk 
NSTEMI/UA patients who are treated with medical management since the added benefit does not exceed the 
increased risk of bleeding, These agents may be considered for high-risk patients scheduled for invasive 
management who have ongoing ischemic symptoms, heart failure, severe arrythmias, or cardiogenic shock. 


RATIONALE: 
Correct Answer: 


© Eptifibatide - Glycoprotein IIb/llla inhibitors are not typically used in low-risk patients undergoing 
medical management due to an increased risk of bleeding without sufficient benefit. 


Incorrect Answers: 
* ASA - ASA 81 mg daily is indicated for all patients with acute coronary syndrome (ACS). 


* Clopidogrel - P2Y12 inhibitors, such as clopidogrel, are recommended for medical management of 
patients with unstable angina or NSTEMI. 


© Enoxaparin - Anticoagulants, such as enoxeparin, are recommended for medical management of 
patients with unstable angina or NSTEMI. 


TAKEAWAY/KEY POINTS: 


Medical management of NSTEMI or UA involves administration of ASA, a P2Y12 inhibitor, and an 
anticoagulant (usually enoxaparin or fondaparinux). These patients should also be initiated on an 
angiotensin-converting enzyme (ACE) inhibitor, a beta-blocker, and antianginal medications should be 
optimized, 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. hitps//myrxtxca. 

[2] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 


Question # 14 


ID: 52688 
Corect 


Flag question 


Question # 15 


1D: 52684 
Corect 


Fag question 


McGraw-Hill. 

BB] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment--part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


The correct answer is: Eptifibatide 


Which of the following is the mechanism of action for beta-blockers? 


Select one: 


Vasodilation of peripheral veins and arteries * 


Dilation of systemic and coronary arteries X 


Decreased {v ET 7 7 
myocardial Rose Wang (ID:113212) this answer is correct. Beta antagonism results in 
e Ei decreased heart rate, contractility, and blood pressure. This results in a 


decrease in myocardial oxygen demand. 


Antiarrhythmic properties with activity during repolarization X 


Marks for this submission: 1.00/1.00. 


TOPIC: Acute coronary syndromes and stable angina 


LEARNING OBJECTIVE: 
To identify the mechanism of action for medication used in acute coronary syndrome. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture or 
dissection of a plaque. 


There are many medications used to treat angina. Venous and coronary artery dilation occurs due to nitrate 
therapy which reduces oxygen demand by the heart while increasing oxygen supply. Calcium channel 
blockers (CCBs) promote vasodilation and/or decrease heart rate and cardiac contractility. Lastly, beta- 
blockers cause a decreased heart rate, contractility, and blood pressure. This results in a decrease in 
myocardial oxygen demand. 


RATIONALE: 
Correct Answer: 


* Decreased myocardial oxygen demand - Beta antagonism results in decreased heart rate, 
contractility, and blood pressure. This results in a decrease in myocardial oxygen demand. 


Incorrect Answers: 
e Vasodilation of peripheral veins and arteries - This is the mechanism of action for nitrates. 


e Dilation of systemic and coronary arteries - This is the mechanism for calcium channel blockers. 


* Antiarrhythmic properties with activity during repolari: 


tion - Antiarrhythmic control is not done 
by beta-blockers. 


TAKEAWAY/KEY POINTS: 


The mechanism of action for beta-blockers includes reduced contractility and heart rate allowing for a 
decrease in oxygen demand for the heart. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://mynxtxca. 


The correct answer is: Decreased myocardial oxygen demand 


MLis a 46-year-old male who presents to the emergency department with a STEMI. 


Which of the following therapies is NOT necessary to be administered upon arrival to the emergency 
department? 


Select one: 


Nitroglycerin and oxygen * 


Question #: 16 


ID: 52692 


Corect 


Acetylsalicyiic acid % 
Ticagrelor * 


Atorvastatin ¥ 
Rose Wang (ID: 113212) this answer is correct. Statins are indicated for reducing 


cardiovascular risk but do not need to be given in the acute phase of a STEMI. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes and Stable Angina 


LEARNING OBJECTIVE: 
To identify acute measures for treatment and management of STEMI. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction, and non-ST elevated 
myocardial infarction (NSTEM)). These events are usually the result of the buildup, erosion, rupture, or 
dissection of a plaque. 


Acute management of a STEMI involves a set of pharmacologic therapies. According to the American Heart 
Association, all patients with a STEMI should receive an empiric loading dose of aspirin (160 mg to 325 ma) 
as early as possible and prior to reperfusion, regardless of the reperfusion method (percutaneous coronary 
intervention or fibrinolytics). Chewable acetylsalicylic acid is preferred, as this promotes rapid absorption into 
the bloodstream to achieve faster therapeutic levels. A maintenance dose of (75 to 81 mg) once daily should 
be prescribed to all patients after a STEMI. 


Other antiplatelet agents used for STEMI treatment are the P2Y12 receptor inhibitors (i.e. clopidogrel and 
ticagrelor). Loading doses of the P2V12 receptor inhibitors are recommended before or at the time of 
reperfusion and an extended duration maintenance dose is administered thereafter. Nitroglycerin used as a 
spray sublingually or intravenously is used to vasodilate affected arteries and can decrease oxygen demand. 
Continuous oxygen saturation monitoring by pulse oximetry is highly recommended for all patients. Statins 
are indicated for the reduction of future cardiovascular events but are not necessary for the acute 
management of a STEMI. 


RATIONALE: 
Correct Answer: 


* Atorvastatin - Statins are indicated for reducing cardiovascular risk but do not need to be given in 
the acute phase of a STEMI. 


Incorrect Answers: 


* Nitroglycerin and oxygen - Nitroglycerin and oxygen are useful in decreasing pain, vasodilation of 
arteries and providing oxygen supply. 


* Acetylsalicylic acid - Acetylsalicylic acid is a preferred treatment for STEMI. 


* Ticagrelor - A loading dose of a P2Y12 inhibitor is given in conjunction with a loading dose of ASA 
during the acute phase of a STEMI 


TAKEAWAY/KEY POINTS: 


Statins are indicated for the reduction of future cardiovascular events but are not necessary for the acute 
management of a STEMI. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myndx.ca 

[2] Zafari A. Myocardial Infarction Treatment & Management. Medscape. 
https://emedicine.medscape.com/article/155919-treatment. 


The correct answer is: Atorvastatin 


Which of the following counselling points would NOT be appropriate for an individual on a beta-blocker? 


Select one: 
Increased risk of orthostatic hypotension % 
Increased risk of dizziness * 


Increased risk of ankle v 
swelling Rose Wang (ID:113212) this answer is correct, Beta-blockers are not 


known to cause ankle swelling. 


Increased risk of cold hands and feet X 


Question #: 17 
1D: 52549 
Corect 
P Flag question 


Send Feedback 


Marks for this submission: 1.00/1.00. 


TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To identify common side effects of beta-blockers. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia, This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction, and non-ST elevated 
myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture, or 
dissection of a plaque. 


There are many medications used to treat angina. Venous and coronary artery dilation occurs due to nitrate 
therapy which reduces oxygen demand by the heart while increasing oxygen supply. Calcium channel 
blockers (CCBs) promote vasodilation and/or decrease heart rate and cardiac contractility. Lastly, beta- 
blockers reduce oxygen demand, resulting in a total net reduction in myocardial oxygen demand. 


Common side effects of beta-blockers include: 
e Dizziness 
e Drowsiness 
e Orthostatic hypotension 
e Increased risk of falls 
e Cold hand and feet 
* Nausea 


e Headache 


Dry mouth 


RATIONALE: 
Correct Answer: 


* Ankle swelling - Beta-blockers are not known to cause ankle swelling. 


Incorrect Answers: 


* Orthostatic hypotension - With reduced cardiac contractility and rate, orthostatic hypotension is a 
possible side effect of beta-blockers. 


e Dizziness - Dizziness is a known side effect for beta-blockers. 


* Cold hands and feet - Beta-blockers may cause cold hands, feet, and associated digits. 


TAKEAWAY/KEY POINTS: 
Beta-blockers are not known to cause ankle swelling as a side effect. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. httpsi//myrxtx.ca. 


This response adheres to the guidelines and formats provided, extracting and organizing the information as 
required from the XML input. 


The correct answer is: Increased risk of ankle swelling 


You are an inpatient hospital pharmacist and a medical resident calls you for advice on drug therapy 
for a patient with a myocardial infarction (Ml). The patient, QW, is a 60-year-old male who was 
diagnosed with an ST-elevation myocardial infarction (STEMI) earlier today and has received 
fibrinolytic therapy with alteplase. QW's weight is 97 kg. QW's current medications are nitroglycerin 
spray 0.4 mg SL PRN, bisoprolol 2.5 mg PO daily, perindopril 2 mg PO daily, ASA 81 mg PO daily, 
clopidogrel 75 mg PO daily, and unfractionated heparin adjusted to maintain aPTT between 1.5 - 2x 
control. These medications were all initiated in hospital and QW was not on any medications prior to 
admission. QW has an allergy to ragweed which causes an itchy throat. QW smokes 20 cigarettes per 
day and has on average 10 alcoholic drinks per week. QW’s potassium is 4.5 mmol/L (normal: 3.5 - 5.1 
mmol/L), his LDL is 3.1 mmol/L, and his CrCl is 45 mL/min, The medical resident asks you about 
clopidogrel metabolism and whether a dosage adjustment is required for patients with renal 
impairment. 


Which of the following statements about clopidogrel is true? 


Select one: 


Clopidogrel is metabolized primarily by CYP3A4 and no dose adjustment for renal impairmentis  * 


Question #: 18 


1D: 52545 
Corect 


Fag 


requirea 
Clopidogrel is metabolized primarily s 


E E E Rose Wang (ID:113212) this answer is 
TAA an Dairment i required correct. Clopidogrel is metabolized primarily through 
CYP2C19 and renal dose adjustments are not 
required. 
Clopidogrel is metabolized primarily by CYP3A4 and dose adjustment for renal impairment is x 
required 
Clopidogrel is metabolized primarily by CYP2C19 and dose adjustment for renal impairment is x 
required 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To identify pharmacologic characteristics of antiplatelet agents. 


BACKGROUND: 


Antiplatelets used in the management of acute coronary syndromes (ACS) include ASA and P2Y12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. These agents block the P2Y12 receptor on the 
surface of platelets which disrupt platelet activation and aggregation. Ticagrelor and prasugrel are more 
potent inhibitors of this receptor than clopidogrel. Prasugrel and clopidogrel are irreversible inhibitors of 
P2Y12 while ticagrelor is a reversible inhibitor. Clopidogrel and prasugrel are prodrugs which are converted 
to active metabolites by P450 (CYP) enzymes. More specifically, clopidogrel is converted to an intermediate 
metabolite, then to its active metabolite, predominately by CYP2C19. Prasugrel is converted to its active 
metabolite predominately by CYP3A4 and CYP2B6. Ticagrelor is not a prodrug, but itis an active moiety that 
undergoes metabolism via CYP3A4 to an active metabolite. Several drug interactions with these agents exist 
as a result of metabolism through these enzymes. Use of the proton pump inhibitors (PPIs) omeprazole or 
esomeprazole can reduce the efficacy of clopidogrel as a result of CYP2C19 inhibition. Strong inhibitors of 
CYP3A4 (e.g. clarithromycin) are contraindicated with ticagrelor due to an increased risk of bleeding as a 
result increased exposure to ticagrelor. None of these P2Y12 inhibitors require dose adjustment for renal 
impairment. 


RATIONALE: 
Correct Answer: 


* Clopidogrel is metabolized primarily by CYP2C19 and no dose adjustment for renal impairment 
is required - Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are 
not required. 


Incorrect Answers: 


* Clopidogrel is metabolized primarily by CYP3A4 and no dose adjustment for renal impairment 
is required - Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are 
not required. 


* Clopidogrel is metabolized primarily by CYP3A4 and dose adjustment for renal impairment is 
required - Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are not 
required. 


* Clopidogrel is metabolized primarily by CYP2C19 and dose adjustment for renal impairment is 
required - Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are not 
required. 


TAKEAWAY/KEY POINTS: 
Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are not required. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtxca. 

[2] Sanofi-Aventis Canada. Plavix® (clopidogrel) monograph. http://products.sanofi.ca/en/plavix.pdf 

[B] JAMP Pharma Corporation. JAMP Prasugrel. https://pdf.hres.ca/dpd_pm/00057073.PDF 

[4] AstraZeneca Canada Inc. BRILINTA® (Ticagrelor). https://pdf.hres.ca/dpd_pm/00069621.PDF 

[5] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


The correct answer is: Clopidogrel is metabolized primarily by CYP2C19 and no dose adjustment for renal 
impairment is required 


You are an inpatient hospital pharmacist reviewing a patient's medications prior to discharge. The 
patient, RW, is a 65-year-old male who is newly diagnosed with stable angina. RW presented to the 
emergency room with chest pain and shortness of breath. RW’s medical conditions include 
hypertension, dyslipidemia, and type 2 diabetes. RW smokes 12 cigarettes per day, has 1 alcoholic 
drink per day, and goes for one 20-minute walk once per week. RW has allergies to ASA (hives) and 
levels and ECG i to admission were 


Question #: 19 


1D: 52672 


Corect 


uany, anu rusuvastaun “4v my uany. 
No changes were made to his home medications, but RW was initiated on bisoprolol 5 mg daily, as 
well as nitroglycerin 0.4 mg SL PRN. You notice that RW has not been initiated on an antithrombotic 
agent for prevention of cardiovascular (CV) events. 


Which antithrombotic regimen would be most appropriate to initiate for RW? 


Select one: 


Clopidogrel v £ ya 
75 mg daily Rose Wang (ID:113212) this answer is correct. 


RW is allergic to ASA, therefore clopidogrel would be the most appropriate 
antithrombotic agent to initiate for prevention of CV events. 


Apixaban 2.5 mg BID % 
Dual antiplatelet therapy (DAPT) with ASA 81 mg daily plus clopidogrel 75 mg daily ¥ 
Rivaroxaban 20 mg daily % 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To identify appropriate antithrombotic therapy for patients with stable angina. 


BACKGROUND: 


Several medications should be initiated in patients with stable angina to reduce the risk of cardiovascular 
events and death. Patients with stable angina should be initiated on a high-intensity statin to target an LDL of 
<1.8 mmol/L. With regards to antithrombotic agents, all patients with stable angina should be initiated on 
ASA 81 mg daily. Patients who cannot tolerate ASA may use clopidogrel 75 mg daily instead. In addition, the 
COMPASS trial found that patients who received rivaroxaban 2.5 mg BID in addition to ASA 100 mg daily had 
better cardiovascular outcomes than patients who received ASA alone, but this combination also resulted in a 
higher incidence of bleeding, Finally, an ACE inhibitor should be initiated in all patients with stable angina. 
Patients who develop a dry cough on ACE inhibitor therapy may be switched to an angiotensin receptor 


blocker (ARB). 


RATIONALE: 
Correct Answer: 


* Clopidogrel 75 mg daily - RW is allergic to ASA, therefore clopidogrel would be the most 
appropriate antithrombotic agent to initiate for prevention of CV events. 


Incorrect Answers: 


+ Apixaban 2.5 mg BID - Apixaban is not used for the prevention of CV events in patients with stable 
angina. 


Dual antiplatelet therapy (DAPT) with ASA 81 mg daily plus clopidogrel 75 mg daily - DAPT is 
not used for the prevention of CV events in patients with stable angina without an additional 
indication (e.g. recent acute coronary syndrome or percutaneous coronary intervention). 


* Rivaroxaban 20 mg daily - Rivaroxaban at this dose and without ASA is not used for the prevention 
of CV events in patients with stable angina. 


TAKEAWAY/KEY POINTS: 


All patients with stable angina should be initiated on ASA 81 mg daily, Patients who cannot tolerate ASA may 
use clopidogrel 75 mg daily instead. 


REFERENCE: 


[1] Pearson GJ et al. 2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia 
for the Prevention of Cardiovascular Disease in Adults. Canadian Journal of Cardiology. 2021;37(8):1129-1150. 
doi: https://doi.org/10.1016/j.<jca.2021.03.016 

[2] Froeschl, M. Stable Angina. In: Compendium of Therapeutic Choices, Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[B] Mancini GB), Gosselin G, Chow B, et al. Canadian Cardiovascular Society Guidelines for the Diagnosis and 
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The correct answer is: Clopidogrel 75 mg daily 


Goals of therapy for ST-elevation myocardial infarction (STEMI) include all of the following EXCEPT: 


Salact ana 


ey 


Decrease mortality and complications % 
Reduce or contain infarct size % 


Re-establish patency of the infarct-related artery % 


Reduce the risk of v 

receiving percutaneous Rose Wang (ID:113212) this answer is correct. Percutaneous 
coronary intervention coronary intervention (PCI) is typically first-line treatment for 
(Pcl) patients who have access to cardiac catheterization facilities. 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute coronary syndromes & Stable angina 


LEARNING OBJECTIVE: 
To identify the goals of therapy for ST-elevation myocardial infarction (STEMI). 


BACKGROUND: 


Goals of therapy for STEMI include restoring blood flow to the infarcted artery, preventing re-occlusion, 
reducing or containing the size of the infarct, preventing death or complications, and relieving symptoms of 
ischemia. 


RATIONALE: 
Correct Answer: 
+ Reduce the risk of receiving percutaneous coronary intervention (PCI) - Percutaneous coronary 


intervention (PCI) is typically first-line treatment for patients who have access to cardiac 
catheterization facilities. 


Incorrect Answers: 


* Decrease mortality and complications - Reducing the risk of complications or death is a goal of 
therapy for patients with a STEMI. 


+ Reduce or contain infarct size - Reducing or containing infarct size is a goal of therapy for patients 
with a STEMI. 


Re-establish patency of the infarct-related artery - Re-establishing patency of the infarct-related 
artery is a goal of therapy for patients with a STEMI. 


TAKEAWAY/KEY POINTS: 


Goals of therapy for STEMI include restoring blood flow to the infarcted artery, preventing re-occlusion, 
reducing or containing the size of the infarct, preventing death or complications, and relieving symptoms of 
ischemia. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Dobesh, P. Stable Ischemic Heart Disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
eds. Pharmacotherapy: A Pathophysiolagic Approach, 10e New York, NY: McGraw-Hill. 

[3] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
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The correct answer is: Reduce the risk of receiving percutaneous coronary intervention (PCI) 


Question #: 20 
1D: 52089 Post myocardial infarction management for an individual who underwent thrombolysis involves which of the 
following? 
Corect 
Y Remove fiag 
Select one: 


Sena Feecback. 
Blood pressure target level less than 120/80 and LDL less than 2 mmol/L * 
Antiplatelèt w 


therapy with Rose Wang (ID:113212) this answer is correct. Antiplatelet therapy should be a 
ashi and combination of aspirin + thienopyridine (clopidogrel or ticagrelor). Since this 
aoee] patient underwent thrombolysis, clopidogrel is the preferred thienopyridine. 


Calcium channel blocker and statin therapy indefinitely % 
Following the Atkins diet 3 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To recognize the therapies recommended post-STEMI. 


BACKGROUND: 


Acute coronary syndrome (ACS) and stable angina occur as a result of atherosclerosis, Atherosclerosis is a 
deposition of fatty material and plaques within the arterial walls limiting blood flow. Atherosclerosis leads to 
inadequate oxygen supply to the myocardium. Angina presents as chest pain due to reduced oxygen supply 
to the myocardium. ACS is a heart attack such as a STEMI or NSTEMI. 


* A STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST-segment elevation seen on an EKG and a troponin rise 


e An NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium, There is ST depression seen on an EKG and a troponin rise 


Types of Angina 


[Chronic Stable Angina Unstable Angina 


+ Exercise-induced 


+ No EKG changes with no changes in 
troponins 


Class | 


+ No angina with ordinary physical activity 


+ Angina with strenuous, rapid, or 
prolonged activity + Occurs while resting, sleeping, or minimal 
physical activity 


Gees! + ST depressions with no changes in troponin 


+ Aslight limitation with normal physical P 
activity Can lead to a heart attack 
Class III 


« A marked limitation with ordinary physical 
activity 


Class IV 


+ Symptoms at rest 


Thrombosis in myocardial infarction (TIMI) score is used to estimate mortality, recurrent MI, or severe 
recurrent ischemia requiring urgent revascularization for patients with unstable angina or NSTEMI. 1 point is 
given for each of the following: 


* Age over 65 


* More than three CVD risk factors (ie. dyslipidemia, hypertension, diabetes, smoking, family history of 
CAD) 


Over 50% artery stenosis 


Any ASA use within the last 7 days 


More than 2 episodes of severe angina within the last 24 hours 


Elevation of cardiac markers (troponin or creatinine kinase) 


ST-stegment deviation > 0.5 mm of ECG 
A patient is considered high risk if their TIMI score is over 3. 
Symptoms of angina pectoris include: 

© Chest heaviness, pressure pain, and discomfort 

* Chest symptoms may radiate to the upper body 

© Lasts for less than 5 minutes 

© Relived by rest or nitroglycerin 


e Predictable onset (i.e. with strenuous activity) 


symptoms of ACS indude: 
e Chest heaviness, pressure, discomfort 
* Pain radiating to shoulder, jaw, and arm 


e Shortness of breath 


Dull, substernal pain 


Fainting 


Sweating 


Nausea 


Vomiting 


Lasts for longer than 5 minutes 


Not relieved by nitroglycerin 


Non-predictable onset occurs at rest 


Drug causes of ACS include 
* NSAIDs including COX-2 inhibitors 
© Stimulants 
© Oral contraceptives 


e Alcohol 


Aggravating factors for ACS include 
* Cold exposure 
© Physical exertion 
© Emotional distress/anxiety 
* Hypotension or hypertension 
e Arrhythmias 


* Abnormal heart sounds 


Risk factors for the development of ACS 


Cardiovascular disease (i.e. hypertension or dyslipidemia) 
* Smoking 


e Diabetes 


Chronic kidney disease 
© Obesity 


Physical inactivity 
* Age 


* Male sex 


First degree relative with MI in men under 55 and women under 65 


Treatment of stable angina pectoris includes decreasing mortality and improving quality of life. To decrease 
mortality, the following medications should be started 


e Antiplatelet 
* Statin 
e ACE or ARB 


Also, to decrease mortality NSAIDs and HRT should be stopped. To improve quality of life in the acute phase 
nitroglycerin spray or nitroglycerin tablets should be used. After using nitroglycerin, if discomfort persists 
after 5 minutes then call emergency medical services. Nitroglycerin can be administered up to 3 times. For 
the chronic treatment of stable angina, long-acting calcium channel blockers, beta-blockers, or long-acting 
nitroglycerin can be used. Long-acting nitroglycerin should only be used if calcium channel blockers or beta- 
blockers cannot be used. 


The treatment for unstable angina and NSTEMI include percutaneous coronary intervention (PCI) or medical 
treatment. Medical treatment includes: 


ASA 160 mg - 325 mg STAT 


Oxygen as needed to maintain oxygen sats over 90% 
Morphine IV PRN 


Nitroglycerin IV if sublingual nitroglycerin is ineffective 


Beta-blocker if calcium channel blocker is contraindicated 


Heparin, low molecular weight heparin, or fondaparinux 


If a patient is a high risk with positive cardiac enzymes, ST-segment changes, TIMI score over 3, recurrent 
ACS, prior PCI or CABG, heart failure, hemodynamic instability, and ventricular tachyarrhythmia then consider: 


* Angioplasty and revascularization 


e GP IIb/lila inhibitor it angioplasty 


e Continue ASA + P2Y12 inhibitor 


If the patients are not high risk then consider: 
© P2Y12 inhibitor 
© Continue ASA and heparin 


For the treatment of STEMI, medical treatment includes: 
e ASA 160 mg - 325 mg STAT 
* Oxygen as needed to maintain oxygen sats over 90% 
© Morphine IV PRN 
© Nitroglycerin IV if sublingual nitroglycerin is ineffective 
© Beta-blocker if no hypotension or bradycardia 


* Heparin, low molecular weight heparin, or fondaparinux 


If there is cardiogenic shock, age over 75, or contraindications to thrombolysis then do PCI. If not, do 
thrombolysis within 30 minutes and then do PCI or angiopathy. Within 24 hours give 


e Beta-blocker 


ACE inhibitor 


ASA 81mg daily 


Clopidogrel daily (duration of clopidogrel depends on STEMI vs. NSTEMI vs. PCI vs, fibrinolysis) 


Heparin, enoxaparin, or fondaparinux for at least 48 hours or until PCI 


DVT prophylaxis until ambulatory 


Use nitrates to treat ischemia 


Treatments for STEMI 
[Fibrinolytic Pcl 
Use when: 
Use when: + Skilled PCI lab available 
+ Early presentation (less than 1 hour) © High-risk STEMI 
+ An invasive strategy is not an option + Contraindications to lysis 
+ Delay of an invasive strategy + Lab presentation > 3 hours 
+ Diagnosis is in doubt 


Post STEMI/NSTEMI non-pharmacological management: 
* Rehabilitation 
* Weight management (i.e. Mediterranean diet or DASH diet) 
© Exercise program 


© Psychosocial issues (ie. stress management) 


Pharmacological management 


© Dual antiplatelet therapy with ASA and ticagrelor or clopidogrel. Clopidogrel is the preferred agent 
after thrombolytic therapy 


* High dose statin 
* Beta-blocker 
© ACE inhibitor 


Heparin Therapy 
Unfractionated Heparin Low Molecular Weight Heparin Fondaparinux 
+ IV bolus initially and then IV 
infusions for 48 hours or until 
PCI + Enoxaparin and dalteparinare * First line [ot those 
i first-line for duration of aa ng 
« First-line for STEMI patients hospitalization or until PCI 
since there is a rapid reversal Hi i 
for patients going for PCI + Enoxaparin is the drug of Aileedlea 


« First-line for NSTEMI patients 


unue WIT SFI paners 


receiving fibrinolytic 


patients undergoing 
Pcl 


undergoing early angiography 
and PCI 
Antiplatelet Therapy 
reopen Can ASA Clopidogrel Ticagrelor Prasugrel 
+ More 
+ Continue efficacious 
for at least A done 
+ For patients with 1 year one oar 
pain despite ils Dek 
optimal therapy « Patients at E bleeding 
and awaiting high risk of panels, risk 
paroa + 80-162 mg Mi should efficacious : 
daily continue on ERED? 0 GUIES 
* Abciximab indefinitely dual Peron antipialaist 
preferred for unless antiplatelet ia re i a aii 
STEMI when PCI significantly therapy apoga « Hold for 7 
is planned bleeding and indefinitely = fold for 5! days 
requiring if the risk of days before 
+ Eptifibatide or anticoagulant bleeding ee ance 
tifofiban used for remains low CABG 
high-risk + Do not use 
NSTEMI without + Hold for 5 - in patients 
revascularization 7 days ith pri 
before a ere 
EREE age over 
75 
Duration of Dual Antiplatelet Therapy 
[Type of Stent [Duration of DAPT 
PCI with a bare-metal stent 1 year, the minimum is 30 days 
PCI with drug-eluting stent 1 year, minimum 3 - 6 months 
STEMI with fibrinolytic 1 year, at least 14 days 
NSTEMI with no PCI 1 year 
Pharmacological Therapy 
n Calcium 5 
ACE/ARB Statins Channel Blocker Beta-blockers Nitrates 
+ Reduced 
cardiac 
remodelling + Use high 
doses and = Stable 
+ Administer start before angina: used 
within 24 discharge Ls in 
hours and T I conjunction 
tiratetothe «Initiate ca ooe e: with BB or 
target dose regardless of if lly effecti CCB for 
LDL levels ; ee VA acute relief 
e Improves inadequate EE 
BERN Hi response * ACS: do not anginal 
Be B H x with BB start acutely if symptoms. 

: ii there are signs Short-acting 
mortality, rosuvastatin, aers T is used fe 
meee i Gin of heart failure. haraga 
Seis atorvastatin e ACS: Has mortality acute relief. 
likelihood of © Medium switch from benefits. Pong-seting 
Suen Soren: CCB to BB. Recommended is used for 
‘ACS cinitactatn Only use in all patients significant 

pravastatin, CCB if BB unless carona 

< ARB Goce veth not contraindicated enosis 

not have as tolerated * ACS: no 

much + Low mortality 
evidence as potency: benefit 


ACE except fluvastatin 


for 
valsartan 


Targets include: 
© LDL < 18 mmol/L 
* BP < 140/90 unless diabetic then it is 130/80 
© Resting heart rate: 60 - 70 bpm 


© Exercise heart rate: < 110 bpm 


RATIONALE: 
Correct Answer: 


* Antiplatelet therapy with aspirin and clopidogrel - Antiplatelet therapy should be a combination of 
aspirin + thienopyridine (clopidogrel or ticagrelor). Since this patient underwent thrombolysis, 
clopidogrel is the preferred thienopyridine. 


Incorrect Answers: 


* Blood pressure target level less than 120/80 and LDL less than 2 mmol/L - BP should be lowered 
to < 140/90 mmHg as long as the patient is not experiencing any symptoms or a diabetic. LDL should 
be decreased to 2 mmol/L or at least a 50% decrease from the initial value. 


* Calcium channel blocker and statin therapy indefinitely - Beta-blockers are preferred over calcium 
channel blockers for medical management after a STEMI. 


© Following the Atkins diet - Although weight loss is recommended post-STEMI, recommended diets 
are the DASH diet and Mediterranean diet. 


TAKEAWAY/KEY POINTS: 


Pharmacological management after a STEMI or NSTEMI includes dual antiplatelet therapy with ASA and 
ticagrelor or clopidogrel. Clopidogrel is the preferred agent after thrombolytic therapy, high dose statin, 
beta-blocker, and ACE inhibitor. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Antiplatelet therapy with aspirin and clopidogrel 
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